S1: Pump-probe measurements on bare substrates
To reveal possible contributions from the substrates to the transient signal of the sensitized samples, pump-probe measurements on the bare substrates (bTiO 2 and bZnO) were conducted. These test measurements were used to determine the experimental time resolution as well as to ensure that the presence of contamination is negligible. Without the presence of resonant excited states, the process of non-resonant multiphoton ionization occurs when pump and probe pulses overlap in time. This effect, also called laser-assisted photoelectric effect from a surface 1,2 involves absorption of an XUV probe photon simultaneously with absorption or emission of one or more pump photons. Hence, sidebands in the XUV photoemission spectrum arise and their magnitude as a function of the pump-probe time delay represents a cross correlation (CC) signal of the pump and the probe beams. The CC width, determined by the widths convolution of the pump and probe pulses, constitutes the time resolution. The CC signal recorded with the bZnO sample is shown in Fig. S1 . A fit of the experimental data to a Gaussian profile yields a width of 105 fs (FWHM). Similar results were obtained for the bTiO 2 substrate. 
S2

S2: Sample damage measurements and control
The sample damage may occur when a light-sensitive solid target is illuminated by a short laser pulse of high peak intensity. This issue is especially important when XUV radiation is applied, giving rise to a high ionization efficiency. Therefore, a sample-damage analysis was carried out in the present experiment. Figs. S2 (a) and (b) demonstrate the spectral change for the bare bZnO and the sensitized N3/ZnO samples, respectively, after their exposure to the XUV beam for 10 hours. In both cases changes in the XUV spectra are observed. To quantify the damage effect as a function of time and to disentangle the individual changes of the substrate and the dye, the photoemission yield in both bZnO and N3/ZnO spectra was integrated over the range of binding energies between 4.5 and 0 eV (see Fig S2 (c) ). This range encompasses the ionization contributions from the HOMO band of N3 and is relevant to assess any degradation of the dye. One can see from Fig S2 (c) that the integrated yield obtained for bZnO is monotonically increasing, whereas for the sensitized sample the dependency appears to be more complex due to a superposition of yields arising from the bare substrate and the dye. Assuming a linear superposition of the yields, the difference between the two dependences demonstrates the change in the HOMO band signal related to a degradation of the dye (see green line in Fig S2 (c) ). On the basis of this result we limited the maximum exposure time of an individual sample spot to 4 hours, corresponding to 10 % decrease of the dyes signal. A similar degradation study was carried out when the pump beam was applied. In this case no additional spectral changes were observed, which implies that sample degradation was caused mainly by the XUV probe beam. Fig S2 (c) . However, the injection kinetics was found to be unaffected by the sample degradation.
S3: Space Charge Effect
The space-charge effect (SCE) arising from the interaction between pump and probe photoelectron clouds leads to a distortion of kinetic energy spectra and, thus, represents a limiting factor in time-resolved photoelectron spectroscopy. [3] [4] [5] In the present study, the pump beam was attenuated so that the spectral distortion was negligible. Figure S4 demonstrates the appearance of the SCE effect in XUV spectra obtained for three different values of the pump pulse energy. For the pulse energy of 1 µJ, corresponding to a peak intensity of 10 10 W/cm 2 of the pump beam, the SCE effect can be neglected. This pump intensity was, therefore, applied in all pump-probe measurements. 
